highly radioactive glass "logs" that will be stored for an interim period and then buried in geologic repositories. Such vitrification plants are operational in several countries, and the process can be considered technically demonstrated. Excess weapons plutonium could also be vitrified—either with HLW, with other highly radioactive species, or in a glass bearing only the plutonium itself—but this would add some technical uncertainties.
If plutonium were vitrified along with HLW in the vitrification campaigns currently planned, the glass logs produced would be resistant to theft by virtue of their large size and mass (the U.S. logs are to be some 2 meters long weigh 2 tons), their high radioactivity levels, and the need for chemical separation to retrieve the plutonium. In addition, in both the United States and Russia, these logs are to be stored at major sites in the nuclear weapons complex, with accompanying physical security arrangements (which could be increased further if plutonium were added to the logs). Additional barriers to theft eventually would be provided by isolation in a waste repository and, perhaps, intermixing with outwardly similar waste logs that do not contain plutonium (making it very difficult for a potential proliferator attempting to remove logs from the repository for reprocessing to identify the correct ones to remove). The task of extracting the plutonium from the glass logs would be roughly comparable in difficulty to extraction of plutonium from spent fuel bundles, requiring a substantial remotely operated chemical processing capability. Moreover, experience with separating materials from such glass is far less widely disseminated than experience with spent fuel reprocessing. Although the glass logs scheduled to be produced in planned U.S. HLW vitrification campaigns would be significantly less radioactive than fresh spent fuel (comparable instead to 50-year-old spent fuel), the canisters in which they would be emplaced would still emit doses of more than 5,000 rads per hour at the surface. The plutonium in the logs would remain weapons-grade, rather than being isotopically shifted toward reactor-grade as in the case of the reactor options, but as noted in Chapter 1, nuclear explosives can be produced from either reactor-grade or weapons-grade plutonium. Thus, the committee judges that the plutonium in such glass would be approximately as inaccessible for weapons use as plutonium in commercial spent fuel—particularly as in both the United States and Russia, the major vitrification operations are at nuclear weapons complex sites, with all the associated security.
If the plutonium were vitrified without HLW or other highly radioactive species, so that the glass logs could be handled without remote-controlled equipment, the barrier to reuse would be much lower. The task of extracting the plutonium could be modestly complicated by adding various mixes of chemically similar elements (such as rare earths) to the glass, but this approach has not been examined in detail. Whatever the mixture, it would still be substantially easier to process than plutonium in highlv radioactive glass requiringncept, and even if agreement on such a far-reaching step could be reached, doing so would almost certainly be time-consuming, delaying
